The productin theory of FUJIE (1952) is based on the following facts that 1. the vacuoles which are seen in the subnuclear portion of the gastric surface cells decrease after administration of the diet, 2, the production of secretory granules in the gastric peptic cells (chief cells) and the pancreatic cells is promoted when the vacuoles mentioned above decrease, 3. the production of the secretory granules in the gastric peptic and the pancreatic cells is initiated in the rats which before being fed are injected with the blood obtained from the other rats 1/2-1hr. after diet has been administered to them, 4. these same results are obtained if the HCl-extract of the hog's stomach is injected into rats which are still unfed, 5. the production of the secretory granules in the gastric peptic and the pancreatic cells is initiated actively after the subcutaneous injection of histamine solution (0.3%) and 5. an imidazol group is proved to exist in the subnuclear portion of the gastric surface cells by the using chemical colour reactions according to the histochemical method. His theory is supported by various investigations made by his collaborators.
TYRODE's liquid (described below as T. Y.) for 1/2, 1, 2, 3, 6hrs. respectively, and afterwards transferred to the fixation-liquid.
3. The stomach and the pancreas were taken from the rats 1hr. after diet was administered, and some were placed at once in the fixation-liquid as in no. 1 and the others were placed in T. Y. and then in the fixation-liquid as in no. 2.
4. The stomach and the pancreas of the rats which before being fed are in-They were placed in T. Y. and then in the fixation-liquid as in no. 2.
5. The stomach and the pancreas obtained from the rats which are still unfed H. T. Y.) for 1/2, 1, 2, 3, 6hrs. respectively and then placed in the fixation-liquid. Experiment II. The stomach and the pancreas obtained from the rats which are still unfed were 0.01%.
After 1/2, 1 and 2hrs. they were placed in the fixation-liquid. Here, we take stock of our observations on the gastric peptic cells, the gastric surface cells and the pancreatic cells. With regard to the gastric peptic cells, we describe 1. the quantity of secretory granules and vacuoles, 2. the form of plastosomes (pls.)etc. When the upper half of the cell body was full of the granules or vacuoles, it was marked + + +, when no granules or vacuoles were seen it was marked -(Fig.
In the surface cells of the gastric mucous membrane, the quantity of productin vacuoles (FUJIE) was marked + + + when the vacuoles filled up the lower half of the cell body and marked + + + + when they were more numerous, and was marked were suitably selected between + + + and - (Fig. 2 ). In the pancreatic cells, 1. the quantity of zymogen granules (+ + +, + +, +, sparse), 3. the irregularity in the size of the granules (remarkable, less remarkable, negligible), 4. the form of pls. and 5. the aspect of the gland lumen (empty, scattered, With a view to organ preservation, KASAMATSU has previously studied from the surgical standpoint the plastosomes of the cells in vitro preserved in the various medium. According to his observations, the cells were preserved for long period in TYRODE's liquid. This is the reason why the authors have used TYRODE's liquid (T. Y.).
The gastric peptic cells of the stomach 24hrs. after the diet was given (cf. Table  1) , have an extremely low activity on the production and the discharge of secretory granules. In T. Y., secretory granules increase a little in the cells and plastosomes show a little active transformation.
But 2hrs. later some of plastosomes begin to show degenerative form, and 6hrs. later the cells lose their normal structure.
On the other hand, the gastric surface cells of the same stomach immersed in T. Y., discharge some productin vacuoles from the cells. 2hrs. later the degenerative cells increase. An explanation of the reason why productin vacuoles are dis-
is not yet available, however the period when secretory granules in the peptic cells are increasing corresponds to the period when the productin vacuoles in the surface cells are decreasing. The capillary vessels of the lymph and veins in the mucous membrane of the stomach arise from the subepithelial region and form the plexus surrounding the base of the gastric glands. If, when the stomach is placed in T. Y., productin is discharged from the gastric surface cells and if the peptic cells are living, then the productin discharged ought to produce an increase of secretory granules in the peptic cells. From these results, it is presumed that the gastric peptic cells in vitro have still power to activate secretory activity. The stomach obtained from the rats 1hr. after the feeding and 1hr. after the cells still retain their active form (i. e. secretory function) not only when placed in the fixation-liquid but even when placed in T. Y. until the time when the cells begin to degenerate (cf. Table 1 ). If it is in vivo, the production of secretory granules decreases gradually thereafter and the discharge (vacuolization) of them increases in the peptic cells, and the productin vacuoles which decreased temporarily after the diet was given increase thereafter in the gastric surface cells. In vitro, the productin which was secreted from the gastric surface cells and reached the gastric glands, or the histamine which was injected and reached there, will remain without decomposing and will act as a stimulant on the peptic cells, because there is no circulation of the blood. On the other hand, the gastric surface cells do not produce further the productin vacuoles after the discharge of them resulting from the feeding, because there is no materials to compose the productin in T. Y. The results obtained from the stomach 1hr. after the feeding and 1hr. after the subcutaneous injection of histamine prove also that the gastric peptic cells may perform the secretory activity in vitro (in T. Y.). Therefore, it is considered that the secretory activity of the gastric peptic cells may be promoted artificially in T. Y. On the other hand, it is noticed that the degeneration of the peptic cells in vitro (in T. Y.) is delayed when histamine was injected subcutaneously prior to the extirpation of the stomach or when histamine was added to T. Y.
Thus the noticeable results which are obtainable from Table 1 may be summarized as follows: 1. The peptic cells of the extirpated stomach retain for a long production of secretory granules can be seen in the peptic cells if histamine is added to T. Y. at the rate of 0.3%. This condition is very similar to that resulting from the subcutaneous injection of 0.3% histamine solution into the animals; 3. The discharge of the peptic secretory granules from the cells (it is confirmed by FUJIE to be promoted by the decomposed product of histamine) is not seen in T. Y.; 4. Histamine can delay the degeneration of the peptic cells in vitro. The pancreatic cells (cf. i. e. vacuolization (loss of stainability) of massed zymogen granules and the abnormal transformation of pls. The degenerative pls. appear more speedily in the pancreatic cells than in the peptic cells.
In the pancreas of unfed rats when it is placed in T. Y., neither production nor discharge of zymogen granules are ever caused in the pancreatic cells. In the case of the stomach of unfed rats, a less remarkable production in the peptic cells (cf . Table   1 ) and a slight discharge of productin vacuoles in the surface cells (cf. Table 2) were seen in T. Y. and the former may have been caused by the latter. In vitro, even if productin is discharged from the gastric surface cells and even if the productin is active in producing secretory granules in the peptic cells of the same stomach, the productin, however, can not have any effect on the pancreatic cells. Therefore these findings in the case of the pancreatic cells may be regarded as certain.
1hr. after feeding, both production and discharge of zymogen granules are remarkably active in the pancreatic cells. In the pancreas, placed in T. Y., the production of zymogen granules soon lessens and is almost negligible after 3hrs., the discharge of these decreasing speedily. These results may be produced by a lack of stimulus on the secretory activity of the cell, and a proceeding degeneration of the cell.
However, in the pancreas placed in 0.3% H. T. Y. during a period of 1/2-1hr. following, a marked production of zymogen granules can be observed in the pancreatic cells, but after that time the production decreases and the degenerative pls. increase. No discharge of zymogen granules is seen. Comparing the pancreatic cells after being placed for 1hr. in the H. T. Y., and the cells 1hr. after the subcutaneous injection of histamine, production of zymogen granules is almost identical in each case. However, discharge of these zymogen granules is visible in the latter case, and the degenerative cells are visible in the former case. In the case of the subcutaneous injection of histamine, i. e. the case in vivo, the effect of the duodenal hormone secretin may be presumed, the discharge of zymogen granules will result from it, but in the case of H. T. Y., i. e. in vitro, it is not so, as is proved in the above comparison.
From these results obtained from the pancreatic cells (cf . Table 3) , it may be noticed that 1. the pancreatic cells are liable to degenerate in vitro, 2. production of zymogen granules is promoted by histamine both in vivo and in vitro.
C.
Results obtained from Experiment II. As proved in Experiment I, the production of secretory granules in the gastric peptic cells and the pancreatic cells is promoted by histamine added to T. Y. at the rate of 0.3%. The authors then tested the effective rate of histamine-content in T. Y.
In the case of the gastric peptic cells (cf . Table 4 ), a noticeable increase of secretory granules in these cells, and a active transformation of pls. are seen when placed Table 4 .
The gastric peptic cells of Experiment II. granules in the cells is more marked in the case of 0.3% than in that of 0.2%. On the other hand, it is noticed that the greater the increase in the content of histamine in T. Y., the more the transformation of the pls. in the cells becomes active. Degenerative pls. seem to increase speedily in T. Y. of low histamine-content (0.05, 0.03 and 0.01%). Productin vacuoles in the gastric surface cells (cf. Table 5 ) do not increase or decrease in H. T. Y, regardless of the content of histamine.
The pancreas placed in 0.2% H. T. Y., during a period of 1/2-1hr. following, an active production of zymogen granules is visible in the pancreatic cells (cf. Table  6 ). The production of zymogen granules is still visible even in 0.05% H. T. Y., though it is less active; however, it is negligible in 0.03 and 0.01% H. T. Y. It is noticed that the greater the increase in the content of histamine, the more active the production of zymogen granules becomes; that is, the production of zymogen granules is presumed to be promoted by histamine.
III.
Snmmary.
It was proved previously that the subcutaneous injection of histamine causes the production of secretory granules in both the gastric peptic cells and the pancreatic cells. The authors here studied the effects of histamine on these cells of the stomach and the pancreas which were extirpated and preserved in vitro (i. e. in TYRODE's liquid). They did this in order to ascertain whether the above effects resulting from the histamine injection are definitely the effects of histamine itself or not. From unfed rats, the authors extirpated the stomach and the pancreas. Some of these were placed immediately in the fixation-liquid (ZENKER's and KOLSTER's Notes: *, ** Concerning these, confer explanation in Table 3 .
